Intensive care is not a medical priority for developing nations. Vila Central Hospital is the major referral centre for the developing Pacific island nation of Vanuatu and runs an 'as-needed' intensive care service. Between January 1999 and January 2004, fifty-seven patients were ventilated at Vila Central Hospital. Twenty-two patients survived and 35 died. Eleven patients were declared brain dead, eight died from renal failure, six from overwhelming respiratory failure, three from sepsis, four due to equipment or technical failure, two of unknown causes and one died after transfer to Australia. The patient age range extended from newborns to 80 years. Survivors were ventilated for durations of four hours, (postoperative), to 14.5 days, (ARDS), the median being two days.
Vanuatu has a population of approximately 200,000 people spread over 84 islands serviced by several small district hospitals. Vila Central Hospital is the country's major referral hospital. The health budget allows approximately 1000 Vatu (about $15 AUD) per capita per year. In this financial climate, health services are limited and the distribution of these resources is critical. Each country needs to assign a priority to intensive care 1 . In poorer countries, intensive care must compete for resources with basic public health programs and primary care 2, 3, 4, 5 . Thus, in most developing nations, the provision of intensive care services is not a high priority. This is appropriate on moral, ethical and fiscal grounds. Even so, it is possible to provide a basic service. If a critically ill patient presents to a health facility where mechanical ventilation can be instituted within reasonable constraints, it is hard to deny this service.
The intensive care unit (ICU) at Vila Central Hospital was run on an 'as-needed" basis for the five years between January 1999 and January 2004 by the author, an Australian trained anaesthetist. This article is a descriptive review of the patients admitted during this period.
In most countries in the Western Pacific, including
Vanuatu, increasing patient expectations, ageing populations and 'western' diseases will add to the demand for intensive care services 6 . Rising motor vehicle numbers and worsening social discord in Port Vila may increase the incidence of major trauma and further increase this demand.
METHODS
All patients ventilated in ICU at Vila Central Hospital between January 1999 and January 2004 have been included in this review. Admission criteria were varied. Decision-making was based on clinical findings. Ventilation was initiated only after careful consideration of the potential outcome and was not provided where the chance of survival was thought remote. When time or other factors prevented thorough assessment, patients were given the benefit of the doubt. APACHE II or other scoring systems were not employed due to the unavailability and unreliability of many of the required investigations. Head-injured patients were only ventilated if they had a presenting Glasgow Coma Score of 9 or less.
Patients were classified into five groups; survived without functional limitation, survived with mild limitation, survived with moderate to severe limitation, death expected and death unexpected. Age was not an exclusion criterion and the cohort includes several neonates.
The ventilators used were a Newport Wave (Newport Medical Industries Inc., CA, U.S.A.), Oxford Manley Pulmovent and a SeChrist Infant Ventilator (SeChrist Industries Anaheim, CA, U.S.A.). Various infusion devices of limited number were available. On many occasions haemoglobin, electrolytes and X-rays were unavailable. No arterial blood gas analysis was available. Ventilation was monitored by pulse oximetry and, when it became available, end-tidal carbon dioxide monitoring. No continuous invasive monitoring was used. Central venous pressure was measured using a fluid manometer. No dialysis was used. Oxygen was supplied by cylinder. Ultrasonography was available but there was no CT scanner.
The unit was staffed by general ward nurses. There were no resident medical officers in ICU. The author was the sole practitioner responsible for ventilatory and medical decisions. Surgical services were provided by general surgeons.
RESULTS
Fifty-seven patients were ventilated. The mean duration of ventilation was 3.5±7.6 days. Twentytwo patients survived (39%), 17 without functional limitation and five with mild to moderate limitation. Thirty-five patients died, of whom 24 were classified as 'death expected' and 11 as 'death unexpected', the latter representing 19% of admissions. Fourteen of the patients classified as 'death expected' had treatment withdrawn. Duration of ventilation for the groups is listed in Table 1 . Five patients received tracheostomies and three survived. The youngest patients were newborns, the oldest was 80 years of age (mean 28.2±22.5 years). Ten patients under the age of one year were ventilated, with only one survivor in this group. The mean age of survivors was 31.5±19.9 years, (range 0.09-80.5 years), and of non-survivors 26.1 ±24.0 years, (range 0-72.9 years). There were 32 male and 25 female patients with respective survival rates of 34% and 44%. Table 2 lists the reasons for admission. Table 3 lists cause of death. Six of the nine head-injured patients died; five were declared brain dead and one died as a result of equipment failure. Those with GCS less than 6 on presentation all died. Of the five patients admitted with severe haemorrhagic shock or hypovolaemia the three deaths were due to renal failure. Only one case of tetanus required ventilation and this patient died of a cardiac arrest secondary to autonomic dysfunction. Two patients were Australian, two French and one New Zealander; the remainder were born in Vanuatu. Of the ni-Vanuatu only 17 were born in Efate. The next commonest ni-Vanuatu were patients born on Tanna, Ambae, Tongoa and Malekula.
DISCUSSION
The ICU at Vila Central Hospital is very different from those in most in developed nations. It accommodates neonates through to adults, takes obstetric, medical and surgical patients with no option of referral to specialist units. The service is not full-time and is staffed by general nurses. The infrastructure in terms of records, laboratory, X-ray and blood bank is rudimentary and unreliable. Thus admission and clinical decisions are largely reliant on clinical judgement alone. Scoring systems such as APACHE II are impractical as they assume certain capacities such as the ability to perform blood gas analysis. Therefore these scores were not employed, besides which it has already been suggested that outcome comparisons between ICUs in developing and developed countries are not meaningful 7 . Ulti- mately, estimating risk involves human expertise and experience 8 . As a basic measure of severity of illness, only patients needing ventilation were included in the review. The raw survival for patients undergoing ventilation at Vila Central Hospital is approximately 1 in 3. This is a useful guide for families of critically ill patients in Vanuatu. Unfortunately there is an absence of published material from ICUs in other developing Pacific island nations, making even local comparison impossible. Historical material from developing nations in Africa report survival rates between 23% to 70% 9,10,11 . Our experience of 39% survival is in the middle of this range.
Patients with multiple trauma had the best survival rates. This reflects the lack of co-existent disease in otherwise fit young people. The head-injured group did badly, with a mortality of approximately 66%. High mortality amongst head-injured patients has been reported in other developing nations 9. Although numbers were small patients with GCS less than 6 had worse outcomes than those with GCS 6 or more. Twenty-nine per cent of patients needing ventilation were trauma-related. This is very close to the 25% reported from Auckland 12 . It may be that the incidence of major trauma in Vila is no more or less common than in other communities.
A high proportion of patients in the haemorrhagic shock/hypovolaemia group perished. This is a result of difficulties in alerting medical staff to crises, slowness in procuring blood and the absence of dialysis. The blood bank at Vila Central Hospital has minimal stocks and donations as a rule are provided by family members. This group of patients proved very frustrating to manage. Many had no pre-existing disease and survived the initial insult, only to die later of anuric renal failure.
The group with non-specified respiratory failure was heterogeneous. They were a group where disease rather than traumatic insult resulted in the need for ventilation. Thus ventilation may have been more difficult and possibly beyond our abilities. This group did poorly.
Patients less than one year of age had the poorest outcomes and not all these deaths were expected. Two of the deaths in this group were the result of technical or equipment factors, suggesting that paediatric patients are less tolerant of 'mistakes' in care. They were a challenging group especially during the first half of this review when a neonatal ventilator was unavailable. Despite stringent selection criteria, only one patient in this group survived.
Five patients were tracheostomized. Staff tended to manage tracheostomies better than endotracheal tubes, and although the numbers are small, it is the author's opinion that this was a survival advantage. Seventeen patients, almost half of those who died, had their treatment withdrawn. Treatment withdrawal and brain death were concepts that ni-Vanuatu had little difficulty comprehending. Generally there was little difficulty in reaching agreement with family members about treatment withdrawal. A high perinatal mortality rate, previously low life expectancy and large extended families meant that most ni-Vanuatu had some experience of death. This may have made end-of-life decisions easier. Staff and resource shortages necessitated a pragmatic approach to futility during end-of-life care 13 .
Our tetanus patient had a sudden cardiac arrest. This is a recognised cause of death in tetanus patients 14 .
Five patients (9%) were born overseas. This seems high but expatriates are more likely to live in Vila than elsewhere in the country. Vila also has the highest concentration of tourists. Thus the figure is representative of the population in Vila. A large number of ni-Vanuatu patients were born outside Efate, (the island containing Port Vila). This does not indicate that patients were transferred but reflects the large amount of urban migration in Vanuatu.
Eleven patients died unexpectedly. This means approximately 20% of patients thought likely to survive ultimately died. Four patients were considered to have died as a result of one or more problems relating to the rudimentary nature of the service, including supply, equipment, infrastructure or staffing issues. The deaths of these patients must be included in the review and such matters taken into account when estimating future risk and patient management.
The development of intensive care in the Western Pacific region will parallel economic development 6 . As improvements in the national economy of Vanuatu seem some way off it is likely that major developments in ICU at Vila Central Hospital will also be some time in coming. An ICU service is reliant on the background infrastructure. Improvements in the infrastructure of the hospital must predate improvements in ICU. It is not beyond the realm of possibility that a telemedicine link may establish regular contact between Vanuatu and an overseas hospital, hopefully in Australia. Some studies have suggested that telemedicine links have reduced mortality in geographically isolated centres in the U.S.A. 15 . It is uncertain how much benefit such a link might be in Vanuatu as infrastructural problems are relevant again. Even simple interventions such as peritoneal dialysis are still someway from being sustainable at Vila Central Hospital (although it has been attempted in the past). The most potential for improving ICU in Vanuatu comes from involving, identifying and encouraging young nursing staff to develop an interest in caring for the critically ill. I hope this review encourages those who participated in the care of these patients to continue with their work.
